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based on location of the wireless mobile unit 201; (2) 
monitoring the movement (changing location) of wireless 
mobile unit 201 as it remotely travels; and (3) providing 
location -based information back to the wireless mobile unit 
201, based on the observed changing locations of wireless 5 
mobile unit 201. The location-based server 221 is respon- 
sible for providing all location-based information services 
for wireless mobile unit 201. 

FIG. 3 is a block diagram of the salient components of 
location-based server 221. The location-based server 221 10 
includes a location-based controller 301. The location-based 
controller 301 is connected to each of a location-based 
service database 302 (a memory, adapted to store: informa- 
tion identifying the wireless mobile unit 201, such as a 
telephone number; instruction information in association 15 
with the telephone number indicating kinds of information 
to be output for and eventually to the wireless mobile unit 
201, such as email, traffic information, airline schedule 
information, etc.; geographic relationship information, such 
as position or location threshold information, etc.; as well as 20 
remote location information including an airport, an office, 
etc.); location determining server 303; input device such as 
a console of an operator 304; and location based preferences 
server 305. Location based preferences server 305 may 
optionally be a part of the location-action server 221 that 25 
maintains a profile for each supported user and "under- 
stands" the preferences users, e.g., airline preference, pri- 
orities of importance to a user, etc. 

In one preferred embodiment, at least some of such 
preference information is stored in a personal IPA 30 
(intelligent personal assistant) of a user which is linked to 
the other system components of the location-based server 
221 so as to customize information eventually fed back to 
the user, so as to meet the user's specific desires and 
preferences. Accordingly, as would be understood by one of 35 
ordinary skill in the art, any aspects of the present invention 
discussed using an IPA could also be done using a central- 
ized location based preferences server 305, and vice -versa. 

The location based preferences server 305 translates and 
cooperates with the location-based service database 302 so 40 
as to permit simple commands to be transmitted to the 
wireless mobile unit 201. Further, the location based pref- 
erences server 305 "understands" the user's preferences 
(e.g., preference for particular airline schedule when the user 
has approached a threshold, such as within 2 miles of the 45 
airport, for example). The location based preferences server 
305 matches a user's stored preferences of airlines, for 
example, to stored location based preferences, such as 
receiving airline info when within 2miles of the airport, and 
maintains the user's specified actions and preferences as a 50 
user profile, to be invoked whenever the user calls for 
local ion -based services. It should be understood that the 
location based preference server 305 can associate either or 
both of the aforementioned information or rule based pref- 
erence information, such as a particular desired airline 55 
(although these may be more desirably stored in an IPA due 
to their changeability), as well as location based geographic 
relationship triggering preferences (such as when airline 
scheduling info should be sent, i.e. within 2miles of the 
airport). Of course, much if not all of this information is 60 
stored in the memory of location-based service database 
302. 

Location-based controller 301 is, for example, a computer 
programmed to orchestrate location-based services, such as 
those involving sending data back to the wireless mobile 65 
unit 201 (examples of data sent including traffic alerting and 
location -based advertising). Location-based controller 301 



controls the operation of the other elements in location- 
based server 221. 

Location-based service database 302 is a database or 
memory that additionally preferably contains, among other 
things, digitized maps of geographic areas serviced by the 
location-based server 221 and WSC 220. These are used for 
comparison with a current location of a wireless terminal 
201 to determine whether to obtain and send certain infor- 
mation back to the wireless mobile unit 201, through WSC 
220 and a controlling base station; and/or to determine what 
type of information to retrieve and send to the wireless 
mobile unit 201. The geographic data and related data may 
be embodied in a Geographic Information System (GIS), for 
example. 

Location-based service database 302 further preferably 
contains not only the GIS database, but also GIS processing 
software that enables geographic functions, chiefly deter- 
mining proximity relationships sometimes enabling the 
functionality described herein as will be explained in more 
detail hereafter. Some personal preferences may also be 
established in location-based service database 302 and/or as 
part of a location based preferences server 305 and/or as part 
of an Intelligent Personal Agent (IPA) of a user. These 
preferences may create an understanding for the processing 
of information such as particular roads frequently used by 
the user of a wireless mobile unit 201; airports, offices, or 
other places that correspond to a set geographic area. 

Location-based service database 302 further preferably 
stores a list of things to be done or information to be 
gathered in association with a designated wireless mobile 
unit 201 and the geographic area (distance/proximity 
thresholds) that will be considered to meet a criteria for 
initiating information gathering to be performed, eventually 
leading to some type of information being sent back to the 
wireless mobile unit 201. These can be customized by the 
user. For example, information to be gathered when a user 
approaches the airport can include airline information such 
as airline flight or flight schedule information, delayed 
flights, information on connections, information on specific 
airlines, etc.; and such information can be obtained when a 
user of a wireless mobile unit 201 has satisfied a geographic 
relationship with a remote location, such as when the 
wireless mobile unit 201 is within 10, 15, or 2miles of an 
airport. Since the type of information desired is most likely 
variable, this type of information may be stored in an IPA of 
the user, which is easily linked to a telephone of a user as is 
known to those of ordinary skill in the art. Such information 
can also be stored in an optional separate location based 
preferences server 305; however the need for such a separate 
server is unlikely as all necessary information can likely be 
stored in the location based service database 302, with the 
possible addition of an IPA. 

The external information sources 310, including an IPA 
330 of a user, the internet 320 and other information sources 
340, are preferably established separately from location- 
based server 221, but in a manner consistent and in com- 
munication therewith through location-based controller 301. 
Any of the internet 320, IPA 330 and other sources 340 can 
communicate directly with one another and directly with the 
location-based server 221 through the WSC 220. Informa- 
tion can be requested and received by location-based con- 
troller 301 accessing any of the external information sources 
310 through WSC 220. Instantiations employing GIS and 
IPA technologies, while helpful, are not essential to the 
functionality disclosed herein. 

Location-based service database 302 further preferably 
contains a list of services (or instruction information) to be 
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performed in association with a designated wireless mobile 
unit 201 and the geographic area (places or remote locations/ 
roads/distance/proximity thresholds) that will be considered 
to meet a criteria for initiating control of services to be 
performed (i.e., indicating when a geographic relationship 5 
has been satisfied). These can be customized by the user. For 
example, services performed when a user approaches/leaves 
his/her home/office (remote location) can include retrieving 
and forwarding to the wireless mobile unit 201, traffic 
information specific to the roads on which the user is 10 
traveling or will be traveling in the near future. Further, 
unique remote locations such as airports, for example, can 
be designated such that when the wireless mobile unit 201 
is within a certain distance of an airport and has therefore 
satisfied a designated geographic relationship with a remote 15 
location, airline schedule information is received. Based on 
stored information, alternate routes of travel can also be 
provided directly to the wireless mobile unit 201 (when the 
wireless mobile unit 201 has satisfied a geographic relation- 
ship with the remote location or target, such as coming 20 
within a predetermined distance thereof, for example). Other 
types of information forwarded to the wireless mobile unit 
include, but are not limited to weather information and 
personal information (such as email, facsimile, voicemail, 
etc.). M 

Such services may be performed in conjunction with a 
home-based IPA 330. This IPA 330 stores specific informa- 
tion such as a user's preferred airlines for example, and is 
then used to further tailor the information retrieved from an 
external source based upon stored rules or parameters, so 30 
that specific or modified information is sent to the wireless 
mobile unit 201 to meet a user's needs. The IPA 330 is 
programmable to tailor information sent to a user, based 
upon a user's semi-permanent preferences and information 
specific to circumstances of place and time. For example, the 35 
IPA 330 may be programmed to know how to best deliver 
information because of its programmed knowledge of the 
user and the prevailing data rates associated with the wire- 
less network and the parts of that network currently serving 
the user. Furthermore, the IPA 330 is programmable in a 40 
known manner to link a user's schedule to other schedules, 
such as to the schedule of the airlines or other individuals, 
for example. 

The I PA 330 is further programmable in a known manner, 
with rules that enable it to suggest schedule changes or 45 
modifications. These may involve interactions with data that 
are routinely linked for such circumstances (such as weather 
data or with the schedules of other people that have exten- 
sive interactions with the user). The addition of location 
dependent data in connection with the present invention, 50 
which is then used by such a sophisticated programmable 
IPA 330 to draw conclusions about scheduling based on its 
preprogrammed information and based on the user's 
location, are all factorable into the information transmitted 
back to the wireless mobile unit 201 of the user. The user can 55 
therefore be informed of not only normal Sight schedule 
information, for example, but of suggested changes and 
reasons for such changes. These may involve application of 
a simple rule in the IPA 330, such as a desire of the user to 
wait a short time should that allow the user to be comfort- 60 
ably put on a preferred airline, or very complex rules, such 
as diverting a user to another airport in a large metropolitan 
area such as N.Y. city, to provide a user with a desired 
opportunity to meet new associates. 

Similarly, depending on desired services stored in 65 
location -based service database 302, various aspects of the 
internet 320 or other sources 340 (such as traffic information 



sources) can be tailored or modified by IPA 330 to meet a 
user's needs. Because so much information has been, and 
will continue to be, made available over sources like the 
internet in common, standardized and well known ways, a 
computer-based application can be written to access many 
databases including, for example, but not limited to airline 
flight schedules, schedules of individuals who have granted 
access to their daily/hourly schedules, road and traffic 
information, weather, etc. It will be familiar to those of 
ordinary skill in the art how somewhat diverse information 
sources can be integrated into a rule-based decision making 
capability of an IPA 330 or a general purpose computer, in 
a manner similar to the airline schedule example given 
above and that all such various uses of diverse information, 
in combination with location-based information, are encom- 
passed within the scope of the present invention. 

It should be noted that rules or specific information can, 
but need not, be programmed in a remote IPA 330. Any type 
of information, such as personal information (email, 
voicemail, facsimile, etc.), airline flight information, traffic 
information, etc., can be sent directly from a source when a 
geographic relationship with a remote location is satisfied, 
and need not involve an IPA 330. 

The external information sources 310 receive signals 
requesting information from location -based controller 301 
through the WSC 220 and phone lines; either wireless or 
land-lines, connected to external information sources 310 in 
a known manner; and send the requested information back 
to the location-based controller 301 through the WSC 220 
and phone lines, to enable specific information to be sent 
back to wireless mobile unit 201. 

Location determining server 303 determines the location 
of a wireless mobile unit 201 when requested to do so by 
location-based controller 301 and provides location-based 
controller 301 with that information when it is obtained. The 
location of wireless mobile unit 201 can be determined in a 
number of known ways including global positioning sys- 
tems (GPS) and assisted GPS used in conjunction with 
wireless mobile units and signals 210 sent therefrom, and 
other known techniques such as triangulation, for example. 
How the location information is obtained is riot limiting of 
the present invention. Location -based controller 301, in 
conjunction with location-based preference server 305, 
determines the identification of wireless mobile units for 
which location determining server 303 monitors and iden- 
tifies position/location information. 

Location-based preferences server 305 works in conjunc- 
tion with location -based controller 301 to determine which 
wireless mobile units are to be monitored; what are location/ 
geographic relationship thresholds at which information is to 
be obtained; what information is to be obtained when 
geographic relationships are satisfied and from where is the 
information to be obtained; etc. The functioning of location- 
action and preference server 305 includes the set-up and 
authorization of users and may use Wireless Intelligent 
network authorization procedures such as those used for 
set-up of other wireless services such as call- waiting, voice- 
activated dialing, etc. Details of the functioning of such 
service profiles will be familiar to those of ordinary skill in 
the art, as will there set-up, maintenance and termination. 
This can be a service that a wireless mobile unit user signs 
up for, for example. The functioning of the location based 
preferences server 305 further includes performing of 
threshold tests and invoking services, when appropriate, as 
will be described further hereafter. This can be a service that 
a wireless mobile unit user signs up for, for example. 

Operator's console 304 enables travelers (users) to call 
the location-based server 221 to request a service or change 
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of wireless mobile unit 201 in preference in a user's wireless 
service file, for example. Thus, stored remote locations/ 
geographic relationships/thresholds/information types, etc. 
can be modified. Alternatively, the operator's console 304 
could be replaced by automated processes, linked to menus 
in the wireless mobile unit 201 of the user, for example. 
Some of the functionality described above can be automated 
by using an understanding of related user preferences, such 
as the options for different output devices that the user may 
tie to his/her wireless service file, which may be located 
elsewhere in the wireless network. 

FIG. 4 is a flowchart of the operation of an illustrative 
embodiment of the present invention, wherein position/ 
location movement of a wireless mobile unit 201 is prefer- 
ably tracked as it travels during a trip and wherein that 
information is then preferably used in near real-time to 
initiate location-based information retrieval. In doing so, the 
illustrative embodiment performs two fundamentally 
distinct, major steps: (1) specifying the desired services by 
the recording information to be obtained on behalf of the 
user and the geographic conditions (remote location 
thresholds, etc.) under which that information will be 
obtained, and (2) the monitoring of the user's location 
against the geographic criteria (threshold position for 
comparison): if the conditions are met, the information will 
be obtained and some information output for the wireless 
mobile unit 201; if conditions are not met, position/location 
monitoring will continue as long as the basis for the service 
remains. 

Prior to step 400 in FIG. 4, a user of a wireless mobile unit 
201 initially decides to subscribe to a location-based service. 
The user may have specific designatable remote locations in 
mind (which will generally be a familiar location such as 
road leading from home to office or to a friend's home, for 
example, or another area for which specific information is 
requested, such as an airport, for example), and specific 
information to be collected when a geographic relationship 
with the designated location is satisfied. It should be noted 
that the specific type of information, such as a specific 
airline for which flight information is requested could be 
programmed in a remote IPA330 of a user. This can be done 
in combination with rules including simple rules involving 
weather data, for example, and complex rules involving 
arranging connections and flights through a specific city to 
enable meetings with associates, for example. This infor- 
mation may be associated with routine events, such as the 
reporting of traffic conditions for the roads leading to the 
office or coming home from the office; or may include more 
complex information including alternate route suggestion. 
The information is retrieved and information is sent to the 
wireless mobile unit 201 via WSC 220 and a controlling 
base station, based on the fact that the user has satisfied a set 
geographic relationship with a designated location, e.g., the 
information is retrieved and information is sent to the 
wireless mobile unit 201 when a user is within a certain 
distance of the designated location (such as the airport, for 
example) based upon a location of the wireless mobile unit 
201 which is with the user. Additionally, prior to step 400 of 
FIG. 4, the wireless network ascertains that the user is 
authorized for location-based services — a step which 
implies the user has a wireless mobile unit 201 that can be 
located routinely with little impact on the network. This will 
often be the case. 

Initially, the process begins with step 400 of FIG. 4 
wherein the process is initialized at the location-based server 
221. Information to be obtained, sources from which the 
information is to be obtained, locations at which services are 
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to be performed, threshold positions/geographic relation- 
ships dictating when information is to be obtained, etc., are 
stored at location-based server 221. Thus, the user essen- 
tially subscribes for the service and defines the parameters. 
This process will be described in more detail with regard to 
FIG. 5. 

As previously stated, the steps involved in establishing 
parameters defining where, when, to whom, and what infor- 
mation is to be obtained and sent are described in FIG. 5, 
further defining step 400 of FIG. 4. Initially, in step 502, the 
service to be involved is established. A user interface at the 
wireless mobile unit 201 might include location-based 
services, such as navigation assistance or location-based 
traffic reports. The user invokes (subscribes and dictates the 
parameters desired) the location-based service by 
initializing, either through a menu on his/her wireless 
mobile phone 201 or through a similar mechanism such as 
that which could be provided over the Internet. Alternatives 
to invoking over the Internet include speaking to an operator 
or using an IPA (Intelligent Personal Agent). Those skilled 
in the art will recognize how to construct these various 
alternative devices for invoking/starting the service, but the 
menu interface is described further here. 

Once in the menu for location-based services, the user 
interface presents a list of information/service types, and a 
list of triggering remote locations(home, office, airport, etc.), 
for example. In more advanced versions, nearly free-form 
inputs could exist, such that any type of information that 
could be understood by an intelligent module (IPA) could be 
included. The list of information can include traffic infor- 
mation or reports, alternate route selection, airline 
information, personal information such as voice or email, 
etc. 

Besides specifying the information to be obtained in Step 
502, the user must specify the geographic conditions under 
which the service will be invoked in step 503. These are 
further defined in steps 504 and 506. This establishes the 
location dictating when information is retrieved; the 
"location-basis" under which information is obtained; exter- 
nal sources from which information is to be retrieved; how 
retrieved information is used in determining information 
ultimately sent to the wireless mobile unit 201 through WSC 
220 and a controlling base station; and when information is 
to be retrieved. 

First the user specifies the designated site (remote target 
location) that is to be the basis of the information retrieval 
in step 504. The site may be chosen from a pre-programmed 
list, including such items as "home," "office," "airport," 
"mother's house," etc. These sites, while using familiar 
names, will be translated by the location based controller 
301 into street addresses, latitude/longitude, UTM 
(Universal Transverse Mercator), or a similar location des- 
ignation scheme that can be dealt with by a Geographic 
Information System (GIS). This, and all other selected 
information is stored at location -based server 221, prefer- 
ably in a location -based service database 302. 

The geographic criteria or relationship (threshold 
position/location at which information retrieval is triggered) 
is set in Step 505 as the Site Relation Condition. The most 
common criteria will be proximity. For example, as a 
proximity threshold, the user sets 5 miles such that when the 
wireless mobile unit 201 is within 5 miles of the designated 
target location (e.g., the airport), then the determined geo- 
graphic relationship with the designated target will be sat- 
isfied and information retrieval will be triggered (e.g., con- 
tact IPA 330, determine commonly selected airline, and 
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contact airport information center through internet to obtain provides an indicium of its location through a controlling 

flight information for commonly selected airlines and send base station and WSC 220, to location determining server 

to wireless mobile unit 201). It should be noted that gco- 303 of location-based server 221 when requested. An 

graphic relationships triggering information retrieval could example of such an arrangement is described by G. Vannucci 

also include entry onto a particular road, municipality, or any 5 and R. E, Richton in pending U.S. patent applications Ser. 

geographic area. Conversely, it can include leaving any No. 08/927,432, and 08/927,434. 

geographic area or reaching a certain distance away from an in accordance with other techniques, either wireless 

area or a specific location. Thus, when a user is leaving and mobile unit 201 or base stations 203-1 through 203-4 use of 

is one mile from home, information retrieval of traffic terrestrial triangulation techniques, in a well-known fashion, 

information for nearby or frequently traveled roads can be 1Q to determine the location of wireless mobile unit 201 based 

obtained. Many possible variations can be invoked, particu- on tne time-of-arrival or direction-of-arrival of signals trans- 

larly if provisioned via a graphical interface such as that mitted from each other. It will be clear to those skilled in the 

included in common GIS or Desktop Mapping schemes (see art now t0 determine the location of wireless mobile unit 201 

for examples, the ARC/Info products from ESRI of f or the purposes of the present invention, and that the 

Redlands, Calif, or Maplnfo from Maplnfo, Inc, Troy, reporting of location to location determining server 303 
N.Y.). 

(through a controlling base station and WSC 220) at regular 
Once the user has specified (1) the information to be intervals requires merely adding a timer, for example. It will 
obtained (e.g. airline flight arrivals), (2) optional modifica- similarly be clear to those skilled in the art that wireless 
tions of the retrieved information (e.g. include only arrival location determination systems will have a certain inherent 
information for "Delta" and "United"), and (3) the criteria or 20 accuracy, and that they generally report a confidence or 
geographic relationship (typically distance within which to uncertainty level and that that level might need to be 
invoke the information retrieval, such as "5 miles" from the considered when invoking any location-based service. Fac- 
airport, for example), the initialization is nearly complete. toring in consideration of the areas of uncertainty will be 
However, the system may require other internal settings. The part of any location-based service but will not be described 
most obvious of these is the tolerance, which can be set in 25 at length here, as the considerations should be evident. For 
step 506. By tolerance, for example, this refers to the fact example, when criteria for invoking services are examined, 
that when specifying "perform information retrieval when I the uncertainty/confidence must be considered. Depending 
am within 1 mile ±100 meters", the ± part is yet to be on the nature of the action/service, different confidence 
specified. Because of its subtlety, this part may be specified levels might appropriately be invoked. However, because 
by the system rather than by the user, for example. The 30 this is a secondary factor in invoking location-based 
initialization Step 400 is completed by writing the Full services, its use would probably be better left to the admin- 
Record of Condition in Step 507, which writes the infer- istrative parts of location-based services rather than set by 
mation in location-based service database 302. In step 508, users in most cases. 

it then indicates that the location-based controller 301 may Following initialization of the service (Step 400) as 

begin its process of verification/authentication, and proceed 35 explained in FIG. 5, the process may proceed to Step 402 

to begin controlling the service. the location-based server 221. In step 402, a record of 

Once the process has been initialized, the wireless net- the wireless mobile unit 201, the location criteria or geo- 

work then monitors the location of the wireless mobile unit graphic relationship (designated target remote location, 

201 of the user at regular intervals. Note the wireless mobile threshold, etc.) and the information to be obtained is estab- 

unit 201 may contain the functionality needed to locate 40 lished. This information is preferably stored in a record in a 

itself, and may send results to the location service controller location based service database 302, in association with 

301 (through a controlling base station and WSC 220); such information identifying the wireless mobile unit 201 (such 

as through GPS or modified GPS circuitry within the wire- as it's phone number, for example) and in association with 

less mobile unit 201 itself. Alternatively, the location can be information identifying the external information sources 310 

determined in a known manner through triangulation, etc., at 45 from which information is to be obtained or gathered (such 

the location action server 221 or WSC 220. Those familiar as the phone number for the Internet or a user's IPA access, 

with wireless location technology/functioning will recog- etc.). It should be noted that the record stored in the 

nize thai for the services disclosed herein, it does not matter location-based service database 302 may include all neces- 

whether location results are calculated in the network or in sary information to carry out the retrieval of information, or 

the wireless mobile unit 201 itself, 50 ma y be linked to existing information, such as a known 

For example, and as is clear to those skilled in the art, telephone number of the wireless mobile unit 201 and/or 

there are various ways in which the illustrative embodiment known external information source 310 numbers. The afore- 

can ascertain the location of wireless mobile unit 201. For mentioned record and other stored information may be 

example, wireless mobile unit 201 can include a satellite stored in a geographically oriented database, such as are 

position system receiver (e.g., a Global Positioning System 55 associated with GISs. Location based controller 301 records 

(GPS) receiver, etc.) so that wireless mobile unit 201 can that such a record exists. At this point in the location-based 

determine its own latitude and longitude. In such a case, controller 301 initiates the criteria checking shown in steps 

wireless mobile unit 201 provides its location to a control- 404 and 406. 

ling base station, to WSC 220 and eventually to location- The criteria checking steps 404 and 406 are the heart of 

based server 221 when requested. An example of such an 6 o the system. In step 404, the location of wireless mobile unit 

arrangement is taught in U.S. Pat. No. 5,479,482, entitled 201 is preferably periodically determined/received. This is 

"Cellular Terminal For Providing Public Emergency Call preferably done at periodic intervals, e.g., once per second. 

Location Information," issued Dec. 26, 1995, Next, in step 406, the retrieved criteria are checked at regular 

In accordance with another technique, wireless mobile intervals, typically timed to mesh with the timing of step 

unit 201 and location determining server 303 may share the 65 404. For example, in step 406 it is determined whether or not 

task of computing the latitude and longitude of wireless the location information received in step 404 indicates that 

mobile unit 201. In such a case, wireless mobile unit 201 the wireless mobile unit 201 has satisfied the preset geo- 
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graphic relationship with the target location, e.g. is it within 
a threshold distance (e.g., 5 miles) of the target location 
(e.g., "airport"). These two timed processes are "merged" in 
a manner to check whether the location of the wireless 
mobile unit 201 of the user meets the criteria or geographic 
relationship with the target that has been set. 

It should be noted thai the record storage and criteria 
checking of steps 402-406 need not be limited to a single 
wireless mobile unit 201 or to a single target location. For 
example, if a family of users has two or more wireless 
mobile phones, for example, then they may designate that 
information be retrieved when either of the two wireless 
mobile phones meets the set geographic relationship. This 
can be set and stored in location -based service database 302. 
Further, retrieval of one set of information can be triggered 
by either wireless mobile phone meeting a first geographic 
relationship with a home of the users, for example, and 
retrieval of a second set of information can be stored in 
association with only one of the wireless mobile phones, for 
airport related information, for example. Any combination 
of the above is possible and is within the scope of the present 
invention. 

In addition, for a single wireless mobile unit 201, multiple 
geographic relationships can be stored in association there- 
with to trigger similar or different information to be 
retrieved. For example, when a wireless mobile unit 201 of 
a user satisfies a first set geographic relationship with a first 
target location (e.g. home), retrieval of a first set of infor- 
mation can be triggered (e.g. traffic information). When the 
same wireless mobile unit 201 satisfies a second set geo- 
graphic relationship with a second target location (e.g. 
airport), retrieval of a second different set of information can 
be triggered (e.g. airline flight information). Accordingly, 
upon the wireless mobile unit 201 satisfying either of the set 
geographic relationships with either of the respective target 
locations, information will be retrieved based on the respec- 
tive target. Therefore, information identifying one or more 
various wireless mobile units can be stored in association 
with information of various target remote locations and in 
association with various set geographic relationships thereof 
and information to be retrieved. 

Further, step 404 can be performed using criteria estab- 
lished outside of step 400. Also note that there will be 
service provisioning steps that the providers of services 
described here will undertake before users can employ any 
steps in FIG. 4. These provisioning steps would include, for 
example, initiate billing and check that the end-to-end 
communications protocols required for subsequent steps of 
the service disclosed are ready. Authentication/security 
functions may also be established to further protect users 
against unauthorized disclosures of data regarding their 
whereabouts (position/location), which many would want to 
keep private. Methods to perform such provisioning steps 
are well-known to those skilled in the art, as these are normal 
functions of public telephone networks for well-known 
services such as call waiting, caller-ID, etc. 

If the criteria are met in step 406, information is retrieved 
in step 408. This is easily accomplished since the location- 
based server 221 knows the phone number of the remote 
external information source to be contacted to retrieve the 
desired information. If not, location of the wireless mobile 
unit 201 is monitored in step 404. As noted previously, the 
information is retrieved by the location-based server 221 
contacting an external information source 310 (the source to 
be called and phone number are stored in location-based 
service database 302 in association with the geographic 
relationship trigger). If the criteria are not met, the condition 
is checked again (periodically). 
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Thereafter, the information is sent to the wireless mobile 
unit 201 in step 410. It should be noted that if the I PA is to 
be contacted prior to gathering information from another 
external source, this is stored in the location-based service 

5 database 302 and is performed when the geographic rela- 
tionship is satisfied. Thereafter, specific information, as 
dictated by the IPA330 is retrieved, modified, and sent to the 
wireless mobile unit 201 through WSC 220 and a controlling 
base station. Alternatively, depending on how the retrieval is 

10 programmed, information could be retrieved and modified 
after retrieval, and then sent to the wireless mobile unit 201 
(such as a situation where traffic information for a specific 
region is retrieved, and then an alternate route is selected and 
sent to the wireless mobile unit 201, for example). 

15 In the case where the criteria is met in step 406, the 
location-based controller 301, having "deduced" that the 
criteria has been met by comparing the criteria stored in 
location-based database 302 with the most recent location 
determination result from the location determining server 

20 303, sends a signal to retrieve the information. This may 
include calling a specific telephone number (e.g., the airport 
or traffic hotline) or searching a specific area on the internet 
320. One of ordinary skill in the art familiar with this type 
of pre-programmed controller will recognize that a variety 

25 of signals may be used from this point to establish, validate, 
and invoke the computer-to-computer communications that 
enables this step (from location-based server 221 to the 
remote external information source 310). The communica- 
tions may take place via the Public Switched Telephone 

3 0 Network (PSTN) or any ordinary or extraordinary means. 
FIG. 6 provides an illustration of how the IPA330 can be 
used in connection with the present invention to coordinate 
rule -based information with location-based information. 
Specifically, one preferred embodiment of the present appli- 

35 cation utilizes located-based information to triggered the 
obtaining or gathering of information from an external 
source such as the Internet, and the eventual transmitting of 
this information from an external source to a user. However, 
as shown in FIG. 6, another preferred embodiment utilizes 

40 IPA 330 to access different types of data and to apply 
preprogrammed rules so that more specific or modified 
information can eventually be output to a user of a wireless 
mobile unit 201. 

As shown in FIG. 6, the IPA 330 includes a rule-based 

45 suggestion engine 600. This rule-based suggestion engine 
600 can be preprogrammed as shown by box 610, with 
personal preferences of the user such as airports, locations, 
friends, scheduling parameters. The rule-based suggestion 
engine 600 of IPA 330 is analogous to an expert system that 

50 follows rules such as "if a user can reach a next destination 
within 2hours of his existing schedule, and still have time to 
meet a designated friend based on a friend's schedule, then 
transmit to the wireless mobile unit of a user, a revised flight 
schedule when the user is more than 5 miles from the 

55 airport". The rule-based suggestion engine 600 is preferably 
not only preprogrammed with personal preferences 610 of 
the user to establish particular rules, but can further pull or 
receive information from other external sources such as a 
personal schedule 602, and airline schedule 604, and a 

60 friend's schedule 606. Such information can be prepro- 
grammed or accessed by IPA 330 in a known manner. 

In addition, the IPA 330 is also connectable to the Internet 
620. Via the Internet 620, the IPA 330 can receive external 
information such as traffic data 630, weather data 632, 

65 airline schedules 634, etc. It should be noted that the 
examples of information that can be received from the 
Internet are programmed or otherwise accessed by an IPA 
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ABSTRACT 



A wireless telecommunications system uses location or 
position information of a wireless mobile unit to initiate the 
sending of location-specific information to travelers. As 
position information is received, it is compared to prestored 
position information of a remote location, such as an airport. 
As the traveler approaches the remote location, and gets 
within a certain distance the remote location, information 
such as airline arrival information is retrieved and sent to the 
wireless mobile unit of the traveler. Thus, useful information 
tied to the position of the wireless mobile unit, such as 
airline or traffic information for example, is obtained. 

58 Claims, 7 Drawing Sheets 




12/13/2003, EAST Version: 1.4.1 



U.S. Patent 



Nov. 18, 2003 Sheet 1 of 7 



US 6,650,902 Bl 



FIG. 1 

(PRIOR ART) 




12/13/2003, EAST Version: 1.4.1 



U.S. Patent Nov. 18,2003 Sheet 2 of 7 US 6,650,902 



FIG. 2 



221- 



LOCATION 




WIRELESS 


BASED 




SWITCHING 


SERVER 




STATION 




220^ 






221 



FIG. 3 



*~ LOCATION BASED SERVER 



304 



303- 



L0CATI0N 
DETERMINING 
SERVER 



OPERATOR'S 
CONSOLE 



305- 



LOCATION 
BASED 
SERVICE 
DATABASE K.302 



LOCATION 

BASED 
PREFERENCE 
SERVER 



1 



LOCATION 

BASED 
CONTROLLER 



301 



TO/ 
FROM 
WSC 
220 



L_. 



..J 



310 



INTERNET 



IPA 



OTHER 
SOURCES 



320 



330 



340 



..J 



12/13/2003, EAST Version: 1.4.1 



U.S. Patent Nov. 18, 2003 Sheet 3 of 7 



US 6,650,902 Bl 



FIG. 4 



( NITIALIZEV^-400 
V (FIG.5) y 

1 . ,4 



RETRIEVE RECORD FOR 
WIRELESS MOBILE UNIT 



I 



LOCATE WIRELESS 
MOBILE UNIT 



404 



40G 



HAS MOBILE UNIT SATISFIED 
A PREDETERMINED GEOGRAPHIC 
RELATIONSHIP WITH A TARGET?. 




GATHER 
INFORMATION 



I 



SEND INFORMATION 
TO WIRELESS 
MOBILE UNIT 



410 



12/13/2003, EAST Version: 1.4.1 



U.S. Patent 



Nov. 18, 2003 Sheet 4 of 7 



US 6,650,902 Bl 



FIG. 5 



-( START y 



503- 



CONDITION UPON 
WHICH TO INVOKE SERVICE 



504- 



505- 



506 



SITE CONDITION 



SITE RELATION CONDITION 



TOLERANCE CONDITION 



3 



I 



SERVICE TO BE INVOKED 



FULL RECORD OF CONDITION 



502 



ISSUE RUN/VERIFY COMMAND 



-507 
-50B 



L. 



.J 



12/13/2003, EAST Version: 1.4.1 



U.S. Patent Nov. 18, 2003 Sheet 5 of 7 US 6,650,902 Bl 



FIG. 6 



PERSONAL 
SCHEDULE 



•602 



AIRLINE 
SCHEDULE 



-G04 



FRIEND'S 
SCHEDULE 



-606 



PERSONAL 
PREFERENCES: 
AIRPORTS. 
LOCATIONS, 

FRIENDS, 
SCHEDULING, 
PARAMETERS 



•610 



650- 



660- 



RULE-BASED 
SUGGESTION 
ENGINE 



I 



DATA 
FORMATTER fi 
PRESENTER 



DATA PUSH 
PROCESS 




TRAFFIC DATA 



WEATHER DATA 



AIRLINE SCHEDULE 



CURRENT 
GEOLOGICAL DATA 
FROH WIRELESS NETWORK 



•640 



12/13/2003, EAST Version: 1.4.1 



U.S. Patent Nov. 18, 2003 Sheet 6 of 7 US 6,650,902 Bl 



r 



780 

S 

IPA TRAFFIC MODULE 

704- 



FIG. 

I 



750- 



7G0- 



L.. 



FAMILIAR 
LOCAL ROUTES 





lW02 


PERSONAL 




SCHEDULE 


700- 




^70G 


WEIGHTING 
FACTORS 





TRAFFIC AND 
ROUTING 

SUGGESTION 
ENGINE 



TRAFFIC DATA 
FORMATTER S 
PRESENTER 



TRAFFIC 
DATA PUSH 
PROCESS 



CURRENT 
TRAFFIC DATA 



ROAD CONSTRUCTION 
SCHEDULE 



-730 




HISTORICAL 
TRAFFIC DATA 



1 



MAJOR/RECURRING 
EVENTS SCHEDULE 



•736 



CURRENT 
GEOLOGICAL DATA 
FROM WIRELESS NETWORK 



■740 



..J 



12/13/2003, EAST Version: 1.4.1 



U.S. Patent Nov. 18, 2003 Sheet 7 of 7 US 6,650,902 Bl 



FIG. B 



840- 



880 



CURRENT 
GE0L0CATI0N DATA 
FROM WIRELESS NETWORK 



IPA MESSAGE SORTING MODULE 
802 

\ 



LOCATION-BASED 
SORTING RULES 



USER ROUTE 
PREFERENCES 



B04 



800- 



ELECTRONICALLY HELD 
MESSAGES 



-806 



I 



MESSAGE 
SORTING 
ENGINE 



820 

INTERNET 




830 

INTERNET-DERIVED 
MESSAGE 



850- 



MESSAGING DATA 
FORMATTER S 
PRESENTER 



860- 



MESSAGE 
DATA PUSH 
PROCESS 



L.. 



..J 



12/13/2003, EAST Version: 1.4.1 



US 6,650,902 Bl 
1 2 

METHOD AND APPARATUS FOR WIRELESS tion to forward specific information to travelers. As position 

TELECOMMUNICATIONS SYSTEM THAT information of a wireless mobile unit of the traveler is 

PROVIDES LOCATION-BASED received, it is compared to existing stored position informa- 

INFORMATION DELIVERY TO A WIRELESS tion. Based upon the location of the traveler and instruction 

MOBILE UNIT s information stored in association with information identify- 
ing the wireless mobile unit, information particularly useful 

BACKGROUND OF THE INVENTION to the traveler is output to the wireless mobile unit. 



BRIEF DESCRIPTION OF THE DRAWINGS 



1. Field of the Invention 

The present invention relates to telecommunications in 

general, and, more particularly, to a wireless telecommuni- 10 The present invention will become more fully understood 
cations system. from the detailed description given hereafter and the accom- 

2. Description of Related Art panying drawings which are given by way of illustration 
FIG. 1 depicts a schematic diagram of a portion of a onl y» and tnus are not limiting of the present invention, 

known wireless telecommunications system, providing wherein like reference numerals represent like elements and 

wireless telecommunications service to a number of wireless 15 wherein, 

mobile units (e.g., wireless mobile units 101-1 through FIG. 1 is a schematic diagram of a known wireless 

101-3) that are situated within a geographic region. The telecommunications system; 

heart of a typical wireless telecommunications system isa -i • i. j- r • i . i 

wireless switching center ("WSC") 120. Typically, the WSC . FIG * 2 * a «*cmatic dia g ram of a wireless telecommu- 

120 is connected to a plurality of base stations (e.g., base 20 mc ^ ns system including the location-based server of an 

stations 103-1 through 103-5) that are dispersed throughout embodiment of the present invention; 

the geographic region serviced by the system and to the local FIG. 3 is a block diagram of the salient components of the 

and long-distance telephone and data networks (e.g., local- location based server of FIG. 2 and connections to external 

office 130, local-office 138 and toll-office 140). WSC 120 is devices; 

responsible for, among other things, establishing and main- 2s FIG. 4 is a flowchart illustrating operation of an embodi- 
taining a call between a first wireless mobile unit and a ment of the present application; 

second wireless mobile unit or, alternatively, between a FIG. 5 is a flowchart depicting the registration steps 
wireless ; mobile unit and a wireline mobile unit (e.g., wire- m establishiog location-based information param- 

less mobile unit 150), which is connected to the system via elers . 

the local and/or long-distance networks. 30 ™!~ , .„ . 

„ ,. . .j. . 1 , r I G. 6 illustrates an embodiment of the present invention 

geographic region serviced by a wireless telecom- ^hidiM ^ of ^ IPA ^ 
munications system is partitioned into a number of spatially r.„ , 

distinct areas called "cells." As depicted in FIG. 1, each cell . ™: 7 lUustrates an embodiment of the present invention 
is schematically represented by a hexagon. In practice, mcludlD S ^ of M IPA m a traffic module exam P le ^ and 

however, each cell has an irregular shape that depends on the 35 F 10 * 8 illustrates an embodiment of the present invention 
topography of the terrain surrounding the cell. Typically, including use of an IPA in a message sorting module 
each cell contains a base station, which comprises the radios example. 

and antennas that the base station uses to communicate with DETAILED DESCRIPTION OF PREFERRED 

wireless mobile units in that cell and also comprises the EMBODIMENTS 

transmission equipment that the base station uses to com- 40 

municate with the WSC 120. However, locating wireless The illustrative embodiment of the present invention 
mobile units within a cell was often difficult. enables the use of both the telecommunications capability 

Recently, global positioning systems (GPS) have been and the location-finding capability of a wireless telecom- 
developed to the point where they arc very inexpensive to munications system. These capabilities are combined to 

implement. Thus, such systems may soon be prevalent in « direct specific information to a user, the information having 
wireless mobile units to determine precise location thereof. a relationship with his location. In general, the illustrative 
In addition, in the area of wireless technology, assisted GPS embodiment performs two fundamentally distinct steps. In 
is being developed to improve on normal GPS for position accordance with the first step, the movement of a wireless 
or location detection in wireless mobile units. Further, other mobile unit, preferably a wireless phone, is located and an 

known systems already exists (such as known triangulation 50 incoming data stream of the user's location is maintained. In 
methods) for precisely locating wireless mobile units. And accordance with one aspect of the second step, the illustra- 
still others are constantly being developed. Therefore, a need tive embodiment sets geographically based criteria, at the 
exists to create other uses for the location or position direction of the user, dictating when and what kind of 
information of wireless mobile units. location-based information is retrieved and sent back to the 

Increasingly complex modern life leaves many people * s wireless mobile unit. In accordance with another aspect of 
eager for means of simplifying their busy lives. While me second ste P' informa t">a relating to location of the 
information is readily accessible to aid in day to day wireless mobile unit is periodically or continually sent to the 
situations, the information is general and not tailored to wireless mobile unit. 

individuals. For example, radios provide information to FIG - 2 * a schematic diagram of a wireless telecommu- 

people, but this information is for the benefit of the general 60 mcation system including the location-based server 221 of a 
public, or at best a local area. Thus, a need for developing preferred embodiment of the present invention. The system 
a system which tailors beneficial information to specific includes a wireless switching center (WSC) 220 connecting 
individuals exists. me location-based server 221 with base stations 203-1 

™™ . . n „ m through 203-4, wherein it is understood that the number of 

SUMMARY OF THE INVENTION 65 base * alions fa exemplary only. Such a system is capable of: 
The present invention is directed to a wireless telecom- (1) providing wireless telecommunications service to wire- 
munications system that uses location or position informa- less mobile unit 201, including location-based services 
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330 are merely that, examples, and should not be considered 
limiting in any manner. 

Once the rule-based suggestion engine 600 of IPA330 is 
programmed with the particular desired rules so that desired 
information can be accessed, it then merely awaits the 
current geolocation data from the wireless network 640, 
which indicates the location of a wireless mobile unit 201 in 
one of a number of ways, so as to know when to trigger the 
application of the rules to the data and to trigger the output 
of data to the wireless mobile unit 201. Once the threshold, 
such as 5 miles from the airport, is triggered based upon the 
location of the wireless mobile unit 201, information is 
retrieved and modified and results of the expert system of 
IPA 330 are output from rule-based suggestion engine 600, 
formatted in element 650, and eventually output in a data 
push process 660 to the wireless mobile unit 201, through 
location-based server 221, WSC 220, and a controlling base 
station. It should be noted that FIG. 6 is merely exemplary 
to provide an illustration of how diverse data can be con- 
sidered by a rule-based suggestion engine 600 of an IPA 330 
to apply rules to data or information received; and to 
eventually modify and convey modified information to the 
user of a wireless mobile unit 201. 

FIG. 7 is an example of how an IPA 330 is utilized in 
connection with the present invention to process data and 
redirect the traveler whose trip might be delayed by traffic. 
The IPA 330 is designated in this example of FIG. 7, by an 
IPA traffic module 780. The IPA traffic module includes a 
basic engine, denoted by traffic and routing suggestion 
engine 700. Traffic and routing suggestion engine 700 of IPA 
traffic module 780 is connected to the Internet 720, and 
therefore has access to current traffic data 730, historical 
traffic data 732, major/recurring events schedules 734 and 
road construction schedules 736. It further can be pro- 
grammed or has access to a personal schedule of a user 702, 
familiar local routes of a user 704, and weighting factors 
706. In addition, it receives current geolocation data from 
the wireless network 740, thereby enabling it to monitor 
positions of the wireless mobile unit 201 in any of the 
manners previously described. 

In this specific example, a user of wireless mobile unit 
201 desires to receive traffic information which can nor- 
mally be obtained by monitoring the location of the wireless 
mobile unit 201 and having location-based server 221 access 
the Internet 320 to obtain and eventually send the wireless 
mobile unit 201 particular traffic information. However, 
utilizing IPA 330 and the example shown in FIG. 7, not only 
can traffic information be received, but traffic problems can 
be identified (by outputting modified traffic information) and 
the user can be rerouted around such traffic problems (by 
receiving new route information) as will be explained as 
follows. 

IPA traffic module 780 of FIG. 7 is somewhat similar to 
the IPA 330 described with regard to FIG. 6. The heart of the 
process is traffic and routing suggestion engine 700 which is 
a rule-based suggestion engine analogous to that previously 
described with regard to FIG. 6. The traffic and routing 
suggestion engine 700, is this current example, is pro- 
grammed with a rules that initiate processing and eventual 
formatting of traffic data in element 750 and pushing or 
sending of processed or modified traffic data indicating a 
heavy traffic flow for example (or new route information) in 
element 760 to the wireless mobile unit 201. The program 
rules within traffic and routing suggestion engine 700 trigger 
the output of information when an estimated travel time of 
a user, for example, exceeds certain preset limits or thresh- 
olds (e.g., 20% above normal). 
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More specifically, the traffic and routing suggestion 
engine 700 can be programmed so as to understand familiar 
local routes 704 and continually draw data through Internet 
720 from external sources to obtain current traffic data 730, 

5 historical traffic data 732, major/recurring events schedule 
734 and road construction schedules 736. The traffic and 
routing suggestion engine 700 can then compare the user's 
current location, obtained from current geolocation data 
element 740 in any of the manners described previously, to 

jo draw conclusions about whether to suggest a change in 
routes. Data input can be weighted using weighting factor 
706, according to rules such as current traffic data 730 being 
much more influential than historical traffic data 732 for 
example, so as to have the traffic and routing suggestion 

15 engine 700 "decide" whether to output a recommendation to 
change routes to the wireless mobile unit 201. Other aspects, 
such as a major event, including sporting events or concert 
events for example, and road construction schedules may 
have a large weighting factor which would strongly dictate 

20 the issuance of rerouting information. The action taken in 
the instances where the traffic and routing suggestion engine 
700 "decides" that rerouting is a good idea is the proactive 
push of traffic information to the wireless mobile unit 201 
which is accomplished in a manner previously discussed 

25 with regard to the flowchart of FIG. 4 for example. The 
suggestion of alternative routes is an obvious extension of 
mis, wherein stored mapping information can be used in 
conjunction with the various aspects of IPA 330 as shown in 
FIG. 7, to not only provide information indicating heavy 

30 traffic flow to the wireless mobile unit 201, but also alter- 
native route suggestions. 

Another example of how an IPA 330 can be used in 
connection with the location-based server 221 of the present 
invention, is an example wherein the IPA 330 is an IPA 

35 message sorting module 880 as shown in FIG. 8. In this case, 
the sorting of personal information messages such as email, 
facsimile and voice mail messages can be done by message 
sorting engine 800 of IPA message sorting module 880. The 
message sorting engine 800 can be programmed with 

40 location-based sorting rules 802 and user route preferences 
804. It can receive external information such as electroni- 
cally held messages 806, along with location information as 
identified by current geo-Iocation data element 840. The 
message sorting engine 800 is further connected to the 

45 Internet 820, to obtain Internet derived messages 830 for 
example. 

More specifically, FIG. 8 schematically illustrates how 
electronically held messages are considered by a rule-based 
message sorting engine 800 to eventually output modified 

50 message data, which is formatted in message data formatter 
and presenter 850, and eventually pushed as modified mes- 
sage data via 860 to a wireless mobile unit 201 depending 
upon the user's position or location. As with previous 
examples, the heart of this process is rule-based message 

55 sorting engine 800, which is analogous to rule -based sug- 
gestion engine 600 to FIG. 6 as described previously. The 
message sorting engine 800 is programmed with rules, 
including location-based sorting rules 802, that enable mes- 
sage modification by selection and sending of particular 

60 messages, or portion of messages, depending upon a user's 
location, and perhaps other aspects including the user's 
route or particular time of day. By understanding a user's 
route preference 804, which enables the message sorting 
engine 800 to identify a user's route currently traveled, the 

65 message sorting engine 800 can compare the user's current 
location, obtained from element 840, and the user's route 
and his/her proximity to a destination location (such as the 



12/13/2003, EAST Version: 1.4.1 



US 6,650,902 Bl 



15 



16 



office, for example) to draw conclusions in a rule-based or 
expert system manner about what messages or message 
portions to forward, and with what level of detail. This 
sorting can be fairly simple, such as only being done once 
per day when the user approaches or is within 5 miles of the 5 
office to summarize the most important messages received 
overnight for example; and could also be used in a similar 
manner to summarize personal information messages 
(email, voice mail, facsimile, etc.) when a user is approach- 
ing home. As such, the wireless mobile unit 201 would 
receive email type messages or portions thereof, when 
within a threshold, such as 5 miles for example, of a certain 
remote location such as home, or office, or both. 

The implementation of such message sorting based on the 
message's originator, content, etc. is well known to those of 
ordinary skill in the art and is commonly used with IPA 15 
devices. However, it is not commonly known to tie the 
user's location to the sorting or outputting of such 
information, and is certainly not common to use the user's 
location as derived from a wireless system as is taught in 
connection with the present application. It should be noted 20 
that message information can be any type of personal 
information which can be output and sent to a wireless 
mobile unit 201 in electronic form such as email or facsimile 
information, or in an audible form, based upon voicemail 
information for example. In addition, voicemail information 25 
can be converted to data for transmission to a wireless 
mobile unit 201; and/or email information can be converted 
to audible information for output to the wireless mobile unit 
201 as well. Accordingly, the present application should not 
be limited to the type of information which can be accessed 30 
nor to the type of information which can be output to 
wireless mobile unit 201. It should be understood that other 
information can be output in a manner similar to that 
described generically with regard to FIG. 6, and specifically 
with regard to traffic information of FIG. 7 and message 35 
sorting information with regard to FIG. 8. Such information 
that can be processed and output to wireless mobile unit 201 
includes, but is not limited to, airline flight and schedule 
information; summaries of important events from a user's 
calendar or schedule; etc. 40 

One further example of location-based information deliv- 
ery is presented here, to emphasize the generality of the 
method. Consider a subscriber to this type of location-based 
service system or method who has an appropriate wireless 
mobile unit 201 and is served by a network enabled with the 45 
ability to determine the phone's location and also has an IPA 
330 assigned to him/her. The IPA 330 may be programmed 
with "knowledge" of the subscriber's particular interest, 
such as collecting art of a certain type for example. This type 
of art might be frequently available through the Internet 50 
(perhaps in auction sites) and advertised there. The 
subscriber, when traveling in circumstances that allow him/ 
her to pursue their collecting hobby, can therefore request to 
be notified when objects of interest both become available 
and when he/she are in proximity to the seller. The IPA 330 55 
periodically searches appropriate auction sites of the Internet 
and pulls data for comparison with the subscriber profile and 
current location as disclosed in FIGS. 3-5. Thus, the 
location-based system and method of the present invention 
can use location-based information of the wireless mobile 60 
unit 201 of the user to convey relevant information back to 
the user in a timely manner. Because this collectable is of 
special interest only when it can be viewed in person, this 
may be a helpful criteria to pursuit and enjoyment of this 
type of collecting. 65 

The invention being thus described, it will be obvious that 
the same may be varied in many ways. Such variations are 



not to be regarded as a departure from the spirit and scope 
of the invention, and all such modifications as would be 
obvious to one skilled in the art are intended to be included 
within the scope of the following claims. For example, the 
structure of location of location-based service database 302 
is not limiting and need only store, in some fashion, the 
required information. How information is stored is not 
limitive of the present invention. Further, the location of 
various components or information storers of the location- 
based server 221 is not limitive of the present invention. The 
components can be in a single unit as shown in FIG. 3, or can 
be located apart from location-based controller 301. Only 
operative connection between components is important. The 
location-based server 221 of FIG. 3 is merely a description 
of a preferred structure. 
What is claimed is: 

1. An apparatus, comprising: 

a controller, adapted to receive information indicating 
position of a wireless communications device; 

a memory, adapted to store a telephone number of a 
remote information source, information identifying the 
wireless communication device and instruction infor- 
mation in association with the information identifying 
the wireless communication device, 

the controller being adapted to output information for the 
wireless communication device based upon the stored 
instruction information, when the received information 
indicates that the position of the wireless communica- 
tion device has satisfied a geographic relationship with 
a remote location, and to retrieve information for 
output to the wireless communication device using the 
telephone number of the remote information source. 

2. The apparatus of claim 1, wherein the information is 
output to the wireless communication device and received at 
the wireless communication device. 

3. The apparatus of claim 1, wherein the geographic 
relationship is satisfied when the position of the wireless 
communication device is within a designated distance of the 
remote location. 

4. The apparatus of claim 1, wherein the controller is 
adapted to compare position information of the wireless 
communication device to stored position information of the 
remote location and is adapted to determine when the 
wireless communication device has satisfied the geographic 
relationship. 

5. The apparatus of claim 1, wherein the wireless com- 
munication device is a wireless phone. 

6. The apparatus of claim 1, wherein the position infor- 
mation indicating position of the wireless communication 
device is received from a global positioning system (GPS) 
within the wireless communication device. 

7. The apparatus of claim 1, wherein the position infor- 
mation indicating position of the wireless communication 
device is received from an assisted global positioning sys- 
tem (assisted GPS). 

8. The apparatus of claim 1, wherein the information 
output includes traffic information. 

9. The apparatus of claim 1, wherein the information 
output includes airline information. 

10. The apparatus of claim 1, wherein the information 
output includes personal information. 

11. The apparatus of claim 1, wherein the memory stores 
position information of a plurality of remote locations in 
association with the information identifying a wireless com- 
munication device. 

12. The apparatus of claim 11, wherein the controller is 
adapted to output information to the wireless communica- 
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tion device upon receiving information indicating that the 
position of the wireless communication device is within a 
designated distance of the one of the plurality of the remote 
locations. 

13. The apparatus of claim 1, wherein the memory stores 5 
information identifying a plurality of wireless communica- 
tion devices in association with position information of the 
remote location. 

14. The apparatus of claim 13, wherein the controller is 
adapted to output a control information to a wireless com- 10 
munication device upon receiving a signal indicating that the 
position of a respective one of the plurality of wireless 
communication devices is within a designated distance of 
the remote location. 

15. The apparatus of claim 12, wherein the memory stores 1$ 
information identifying a plurality of wireless communica- 
tion devices in association with position information of at 
least one of the plurality of remote locations. 

16. The apparatus of claim 15, wherein the controller is 
adapted to output information to a wireless communication 2 o 
device upon receiving a signal indicating that the position of 

a respective one of the plurality of wireless communication 
devices is within a designated distance of the one of the 
remote locations. 

17. The apparatus of claim 1, wherein the controller is 
adapted to retrieve the information from the remote infor- 
mation source through telephone lines, 

18. The apparatus of claim 1, wherein the controller is 
adapted to retrieve the information from the remote infor- 
mation source through wireless communication. 

19. The apparatus of claim 1, wherein the stored infor- 
mation identifying the wireless communication device 
includes a telephone number. 

20. The apparatus of claim 1, wherein the information 
adapted to be output includes information associated with 35 
the remote location. 

21. The apparatus of claim 2, wherein the information 
adapted to be output includes information associated with 
the remote location. 

22. An apparatus, comprising: 40 
a memory, adapted to store a telephone number of a 

remote information source, in association with infor- 
mation identifying a wireless communication device 
and position information of a remote location; and 
a controller, adapted to output information for the wireless 45 
communication device when determining that a posi- 
tion of the wireless communication device has satisfied 
a geographic relationship with the remote location, and 
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28. A method, comprising: 

storing a telephone number of a remote information 
source in association with position information of a 
remote location and information identifying a wireless 
communication device; 

receiving information indicating a position of the wireless 
communication device; and 

outputting information for the wireless communication 
device when the received information indicates that the 
position of the wireless communication device has 
satisfied a geographic relationship with the remote 
location. 

29. Hie method of claim 28, wherein the information is 
output to the wireless communication device and received at 
the wireless communication device. 

30. The method of claim 28, wherein the geographic 
relationship is satisfied when the wireless communication 
device is within a designated distance of the remote location. 

31. The method of claim 28, further comprising: compar- 
ing the received position information of the wireless com- 
munication device to the stored position information of the 
remote location and outputting the information based upon 
the comparison. 

32. The method of claim 28, wherein the information 
indicating position is received from a wireless telephone. 

33. The method of claim 28, wherein storing includes 
storing position information of a plurality of remote loca- 
tions in association with information identifying a wireless 
communication device. 

34. The method of claim 33, wherein outputting includes 
outputting information upon receiving information indicat- 
ing that the position of the wireless communication device 
is within a designated distance of the one of the plurality of 
the remote locations. 

35. The method of claim 28, wherein the information 
identifying a wireless communication device includes a 
telephone number. 

36. The method of claim 28, wherein a signal requesting 
information from the remote information source is output 
through telephone lines. 

37. The method of claim 28, wherein a signal requesting 
information from the remote information source is output 
through wireless communication. 

38. The method of claim 28, wherein the information 
output includes trafEc information. 

39. The method of claim 28, wherein the information 
output includes airline information. 

40. The method of claim 28, wherein the information 



to retrieve information for output to the wireless com- . . , . . . 

munication device using the telephone number of the 50 
remote information source. 

23. The apparatus of claim 22, wherein the information is 
output to the wireless communication device and received at 
the wireless communication device. 

24. The apparatus of claim 22, wherein the position of the 55 
wireless communication device is determined at the con- 
troller through triangulation. 

25. The apparatus of claim 22, wherein the geographic 
relationship is satisfied when the position of the wireless 
communication device is within a designated distance of the 60 
remote location. 

26. The apparatus of claim 22, wherein the information 
adapted to be output includes information associated with 
the remote location. 

27. The apparatus of claim 23, wherein the information 65 
adapted to be output includes information associated with 
the remote location. 



41. The method of claim 28, wherein the output informa- 
tion includes information associated with the remote loca- 
tion. 

42. The method of claim 29, wherein the output informa- 
tion includes information associated with the remote loca- 
tion, 

43. An apparatus comprising: 
a controller; and 

a memory, adapted to store information identifying the 
wireless communication device and instruction infor- 
mation; 

the controller adapted to receive information indicating 
position of a wireless communications device, to access 
external information from an intelligent personal assis- 
tant (IPA) and output information for the wireless 
communication device based upon the stored instruc- 
tion information and accessed external information 
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when received information indicates that the position of 
the wireless communication device has satisfied a geo- 
graphic relationship with a remote location, and 
the I PA adapted to modify the output information based 
on rules for the IPA included in the stored instruction 5 
information. 

44. The apparatus of claim 43, wherein the information is 
output to the wireless communication device and received at 
the wireless communication device. 

45. The apparatus of claim 43, wherein the geographic 10 
relationship is satisfied when the position of the wireless 
communication device is within a designated distance of the 
remote location. 

46. The apparatus of claim 43, wherein the controller is 
adapted to compare position information of the wireless 15 
communication device to stored position information of the 
remote location and is adapted to determine when the 
wireless communication device has satisfied the geographic 
relationship. 

47. The apparatus of claim 43, wherein the information 20 
output includes traffic information. 

48. The apparatus of claim 43, wherein the output infor- 
mation includes modified traffic information, wherein the 
IPA modifies traffic information received from an external 
source based upon stored rules, to produce modified traffic 25 
information for output to the wireless communication 
device. 

49. The apparatus of claim 43, wherein the output infor- 
mation includes route information, wherein the IPA receives 
traffic information from an external source and produces 30 
route information for output to the wireless communication 
device based upon the received traffic information. 
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50. The apparatus of claim 43, wherein the information 
output includes airline information. 

51. The apparatus of claim 43, wherein the output infor- 
mation includes modified airline information, wherein the 
IPA modifies airline information received from an external 
source based upon stored rules, to produce modified airline 
information for output to the wireless communication 
device. 

52. The apparatus of claim 43, wherein the information 
output includes personal information. 

53. The apparatus of claim 52, wherein the personal 
information includes electronic mail. 

54. The apparatus of claim 43, wherein the output infor- 
mation includes modified personal information, wherein the 
IPA modifies personal information received from an external 
source based upon stored rules, to produce modified per- 
sonal information for output to the wireless communication 
device. 

55. The apparatus of claim 52, wherein the personal 
information includes voicemail. 

56. The apparatus of claim 43, wherein the output infor- 
mation includes information associated with the remote 
location. 

57. The apparatus of claim 44, wherein the output infor- 
mation includes information associated with the remote 
location. 

58. The apparatus of claim 44, wherein the output infor- 
mation includes information associated with the remote 
location. 

* * * * * 
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